Fluorescence decay measurements for determining the relative content of ethidium bromide to DNA in situ in cell nuclei.
A fluorometric method for the determination of the amount of ethidium bromide (EB) bound to DNA in situ in cell nuclei is discussed. Even when the EB content was very small, the molar ratio of DNA-phosphorus (DNA-p) to dye (P/D ratio) could be estimated by measuring the lifetime of the transient fluorescence of the EB-DNA complex as a function of the P/D ratio. To examine the relationship between the fluorescence intensity, lifetime, and P/D ratio, polyacrylamide gel film containing 4.7 mM DNA-p was used as a model DNA tissue, and its fluorescence was measured using a nanosecond microfluorometer. The fluorescence intensity showed a maximum at P/D = 6. The fluorescence lifetime increased with the P/D ratio, and this was accompanied by a proportional increase in the quantum efficiency. Thus, the lifetime value was an effective parameter for the determination of the P/D ratio in situ in tissue. When this approach was applied to tissue sections of mouse liver treated with solutions of EB at concentrations of 10 and 50 micrograms/ml, the fluorescence lifetimes on cell nuclei were 18.9 and 17.4 ns with P/D ratios of 20 and 12, respectively, as based on the model-tissue experiments. When the P/D ratio was 20, the concentration of EB in the nucleus was approximately 1.5 mM, i.e., 60 times higher than that in the staining solution.